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(54) (57) 1. yCTPO«CTB0 WW BJrpEHHH 
CKBAJBHH C OJJHOBPEME HHOfl OBCAflKOfl, 
BKim^awee 6ypo B y» KonoHMy c aaic- 
penneHHNM b ee BtWflett ibcth nopo»o- 
paapymaMUHM HHCTpyneHTOM h pasMenen- 
H y» koh«6ht P i«ho eft oocannyw kojioh- 
By, oTnHiaio.neecH Tew, 
<rro c uenbw iioBhimeHH* npoHSBoaM- 
reiibHOCTH OypemiH nyxen yuemweHHs 

CKOPOCTR BUHOCa MBCTHU OJiaMS 38 

ever yMeHbmeww sohm pasMbraa 3arpy<>- 
Horo npocTpawcTBa oOcanaoft xojiokhu, 
oOcanHaH KonoHHa BbmoJweHa c npo 
peswo baojr. ee oOpasyomefl, a ycr- 



poflCTBo cHa6xe.HO onopHMM cxaKaHOM, 

pa3MemeHMMM KOKl^e HTpH^HO c BHeOHefl 

ctopohm o6eaflHofi kojiohhh, napeTKofl 
c pasKHMrtbiMH BjieMeKTaMM rt ynopoM, 
JIOTKOM, 9aKpetUteHHUM b BepxHett 
j^aCTH KapeTKM, H SafltHTBbtMH tinaHKaMH. 

npHKpenneHHMMH k HHXHeft ibcth ku- 
peTKH c BHenmeft h BHyrpeKHeft cropo- 
Hhi oCcaflHofl kohohhu b MfiCTe npope- 

3H, npH 3T0M pa9XHMHbie SJieMeHTbl 

icapeTKH pasMen^HM b npopeaa c bos- 
moxhoctmo nepeMenew« h oopaaoBaHH* 
meJiH npH BSaHMOAeftcTBHH ynopa KapeT- 
KM c onopHWM cTaxaHOM, a sanorrHbie 
n/iaKKH ycTaBOBJieHhi c bo3MOXHOcti»io 

repMeTHsajjKH maim. 

2. ytrpottcTBo no n. 1, o t jTh- 
^aioneecK rea, ito baojib 
npoflOJibwoa npope3H oScaAHoft kojiohhh 
BwnOJlHeHW nonepeiiHbie HaApeaw, pac- 
noJioseHHwe no o6e ee ctopohm. 

3. YcTpoiicTBO no nn.1 h 2, o t- 
ji k i a w m e e e a TeM, ito pas- 
xHMHwe 3jieMeHTH Bbino-nweHw b mine 

pOJTHKOB . 
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I 125063 
HsoepeTenne othochtch x ropnony 
nerry, a wieHno k 6ypeiiHio ckb&xxh 
b noponax, n€pGKP"Tbnc csepxy toji- 
med puxmix oTJioxeHHft. 

UejlMO H306ptTeHHH HBH^eTCR HOBbJ- ! 

meKHe npon3Bo M HTenbHocTH 6ype»mfl 
nyTeM yBerw<»eH»iH ckopocth bmhoCB 
vacTHu mJiaMa 3a cmct yMeHbmeHHH 3Q~ 
hh paswwBa 3aTpy6Horo npocTpaHcfBa 

o6caAHQH KOJIOHHW. 1 

Ha *Mr. 1 h *Hr-2 npeflCTanneno 
ycTPoflcrso i? nnyx npoexuwix, o6~ 
npift bhai Ha (Jmr.3 - paspea ycTte- 
Boft qacTH ycTpoftCTsa-, Ha <Jmr.4 - 
ceneHHe A- A Ha iJiKr.3; na <J>Hr.5 - 
ceneKHC B-B Ha *nr.4; Ha $mr.6 H 
$Hr.7 o6cannaH KOJioHHa c npOAOJibHofi 
npope3b» h Honepe^HbiMH HaffpesaMH , 

BapHaHTH BbUlOJIHeHHfl . 

yCTpoftCTSO 6yp&HMH CKB8TOH 

c oflHOEpeMeHHoft o6caflKoft coctoht 
Ha CypoBofl kojiohhn 1 (4>Hr.1 K 2) 
c aaKpenneHHUMH b ee racKHeft nacTH 
3 a6oftHbiM jxBHraTenen 2, nopOHOpaspy- 
aawntHM HHCTpyMeHTOM 3 h uefrrpaTopoM 
4. Ha 6ypoBoft kojiohhc c TJOMombio 
xoMyTa 5 aaxpenneHa o*C;aAHan kojioh*- 
H a 6, b KOTopoft Bunc/ineHa npoaonb- 
Ha* npopesb 7 co cxocaMH 8 b top- 

. UOBNX HaCTHX KOJIOHHM. B npopeab 7 

BCTaBnena KapeTKa 9 c paawMHUffl 
ponHKaMH 10 (*Hr. 3-5), BunoJTHeH- 
HbwM M3 aaKaJieHHoft cTam oSpaayio- • 

HHWH B OOCaflHOH KOJIOHHe meJib 11 

ATOHott E (4wr.2). PaasnwHbie poahkh 
JO gajcpeiuieHM a /capeTxe 9 c rronoms.w 
nonnMnHHKOB 12 Ka<ierow, samHmeHHwx 
ot nuiawa c uOMOim»io ymiOTHeKuft 13 
0}ot.3 h 4). Ba BHenweft Hacra ks- 
peTKH 9 BwnojmeH ynop 14, a k hhx- 
»eft ee <«cth aaKperweHU aaacHTHwe 
ruiaHKH 15 h 16, nepexpHBawnpie mejib 
c BuenmeA h BHyTpeHHeft cto P oh oB 
caRwoft kojiohhw. 3anpiTHbie mtaHXH yc 
-raHOBJieHN c o6ecneieHHen repMeTH3* • 
•ukm meJiH, AKfl »»ero noAnpyxxneHbi 
ot iocHTfcnb«o npyr Rpyra c noMomb» 
npyxtMH 17, HaAeTMx Ha nantuti 18. 
flna HCKJnoMeHHH nonaaaHHa lacTrni 
mna M a now pojihkh 10 KapeTKa 9 chs6- 
*eHa yimoTHCHHaMH 19 h 20. B Bepx- 
Heft <iacTH KapeTKH 3aKpennen jiotok 
21 A-n« oTBoaa nmaMa wepea crenxy 
oOc-OHOft KonoHHW. Ynop 14 xacaeTCH 
Bepxrieft topaoboh qacTH onopHOro 
CTaKflHa 22, pacnunontejiHoro na ycxbe 
cKaaxHH. An« chk^hmh ne<popMaUH« 
o6caflHofi KonoHHU npn ee pacKpwTHH 



H yMeMbmeHHta aomhh f nem (*Mr.2) 
b o6ca«Hoft KoAOHwe MoryT C«Tb bm- 
nojiHeHbi nonepemiue Ha/ipe3bi 23 
(dmr.6), pacnojioateHHbie Bflo^b npo- 
flontHoft npopeaH 7 m coeflHHcHnwe c 

BeJWtHHy pacKpMTH» o6ca«HOH ko- 
noHHW, T.e. mwpHHy b menu (4«r.5) 
h ee AHHHy t (*Hr.2), onpeAeJimoT 
hs cnenywBiHx ycjioBHft:. d, < b ■« b„, 
NLG, rne d^- MaKCHManbKUH «HaMeTp 

<iacTMH omaMa «B»rymeroc« b K'ojibue- 
bom cc«te«MH Me»cny o6ca«Hott k Sypo- 

BOfl KOJIOHHaMH, b,, ~ DHpHHa KfilUl , 

cooTBeTCTnyion^Ji Haiajiy ruiacTir-iecKKX 
ne4»opHa^Hfl b 6ypoBoft KonoHHe , N - 
ycmme Ra nepene^eHHe KapeTKM no 
oCcaAHott KonoHHe h G - ocesart Ha- 
rpyaita Ha safiofl. SHateMHa b 0 h N 
onpeAenHWT 3KcnepHNeHTaJifaHO. Jlns 
3Toro npeffsapHTejibHo auOHpawT oTpe- 
aoK TpyCH HyxHoro AnaMeTpa D, h 
niiHHofl okojio 10 D h paapesaior TpyOy 
ba°JKm nanpHMftp, ^peaepoaaHHeM with 
1 c noMomwo ceapo«iHoro annapara, 

crpeMUCb npw 3 tom nonywrb bosmojkho 
<5oja>myw ^HCTory noBepxHocTH paapeaa. 
,no Kpajm paapeaa AeJiawT ckoc« 8 
I (4mr. 2) . KortCTpyKUHH k-pctkh npe- 
0 AycwaTpHBaeT ycraHoBKy B Heft po/m- 
kob co cMememeM (<J>Hr.5) TaKHH oe5- 
paaoM, ito6« nHpHHa hx pwa HeCKonb- 
ko npeawaafla M9KC«ManbHo BosMomuft 
paaMep tiacTHD, mnaMa. 
5 ' 3areM noABOA«T *apeTiey k ckocv 
8 rpy6u if, MHOca /AaP" no KaperKe 
WW ee ynopy 1.4, sarqiwiot KapeTicy 
b cepeAKHy paapeaaHHoro y>iacTKa. Ilprt 
3TOM onpeAejwioT p.mny t pacKPwroft 
m xjacTH TpyObi h ouesnsaioT ycjume N 
Ha nepeMemeime KapeTKH. Ec/ih nocjre 
HSDJieMeHHH KapeTKH H3 Tpy6bi nmpMHa 
npopesK oCTaaacb npewieft (hcxoahoA), 
a ycHAHe N He npeBUCHJn nonycTHMoro 

4S 3H3«jeHHff, TO o6CaAHy» KOJIOHHy Ae- . 

«aK>T H3 AaHHoro cenemw Try6. Ecnw 
b BtiOpaHHOM oTpeaKe Tpy<5 ao3HHx/ia 
ocTaTOinaa A^PMaUHi, to BbiBHpawT 
Apyryw Tpyoy c MeHbaeft TO/imHiioft 
50 cTeHKK hjih 6o/ibtnero RHaMeTpa . flo- 

nOJJHHTeAbHOft B03MO«HOCTblO HCKHtOUHTb 

ocx3TosHyw ne4>opMauHJo Tpy6b« «Bn«eT- 
ch nepHonHiecKaa nonepeiHan Kanpea- 
Ka Tpy6u ynacTKaMH 23 b«ojii> jihhhh 
55 ochobhoA npOAOJibHoft npopesn 7 
(0>nr.6) hjih aaMeHa MeTanJiHtiecKoft 
rpyCbi Ha HeMeTajwiHwecKyw, HanpHMep 
noJiHSTimeHOByw. YKaaaHHbie MeporrpHH- 
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TMH nOSBOJWOT OHKOBPCMeH HO CHH3HTb 

H ycHJiHe an* npoflBH^HH^ «'P" KM no 
T py6e. OnMHy samHTHbix ananoK 15 « 

If, BU6HPOWT paBHOft nOJIOBHHC AnHHbl 

m enH ( r.e. 9/2. * 

yCTPOftCTHO flJIH CypeHHH CKBaSMH 

c oAHospeMeHHofl oCcaAKoft co6vcpa»T 
h P a6oTflK>T c hum cjieAvnanmM oOpaaOM. 

nepefl nanajiOM BypeHHS aaroTHBmi- 
B a»T oficaflHyw Ko/iOHKy pacieTHofi '0 
fljiHHN, flOCTaTOMHoft A™ nepeicpbrrrtK 
aceA HomHOCTH pbtxnbix or/ioxertMfl, h 
BunoJiHUMT b Heft npoAom>Hyw npopest. 
7 CO CKOC3MH 8, yKasaHHNM COOC060M, 
a ecjiH h<=o6xoakmo, AononxnTeJibHHe 15 
no nepe«iKwe waApesu 23 (4wr.2, 6)^ 
3aKpennffl0T Ha OypoBOft KonoHHe 3 a 
CoftHMft rHAPOABnraTe/ib 2 (Hanpnwep, 
T yp«o6yp), nopoAopaapymawntHft HHcrpy- 
MeHT 3, ueHTparop 4 h oScaAHyw ko- 20 
noKHy 6 c noMoiubio xo«yTa.5. npn 
3Tom nopoAopa3pyTDaw«Kfl MucTpyneHT 
AOJCTteH (b AaHHOM DaptiaHTe npHMeHe- 

KH« yCTPOftCTBa) CB06OAHO npoxOAHTb 

b oocaAHoft KonoMHe h BMCTynaTb H3 
Hee Ka HSKotopyio BejuroHHy. 

flaJiee' saKpeiuiHioT k motHeft hscth 
jcapeTKH 9 ynnoTHOHKe 20 h samHtwue 
nnaHXH 15 K 16, noAnpyaHHeHtnje m 
coerniHeHHtie Me*ny co6oft c noMombw 30 
naJibueB 18. 

[Ioaborht xapeTKy 9 k o6caAHoft 
KOJio«He co cTopoHN nopoAOpaapynisv 
mero HHcrpyMeHTa 3 h 9a6HBaioT ee 
Bnanajxe o ckoc ft, a 3ite« b npopest. J5 
Tpy6w ynopoM 14 aapy^y ao Tex nop, 

DOKa KOHKU 3amHTHWX IIJiaHOX AoftAyT 

no raracHero oopeaa oOcaAHoft KonoHHti. 

BypoBoft CBap«A BHsenmeawT b Bep- 
THKanbKOM nojjo»aHKH hba -rowoft 6y- 40 
peHHH, nojiBOflflT non Hero onopKbift 
craKan 22 (<pnr.1-3), BcxaBnawT b 
BepxHJOto nacTb KapeTKH 9 yruiOTHeHHe 
19, TaM xe aaKpearunoT jiotok 21 h 
npHCTyna»T k 6ypeHi«o. <5 

flna 3Toro b nonocTk OypoBOft ko- 
jioHntj noAawT boa wanopoM pa6o*ryw 
oovxKocfb, KOTopan, npoftA* ^epes 
rMAPoABHraTenb 2, itpHBOAMT bo apa- 
mcjnie nopoflopaapymaiowifl KHCTpyweHT. s( 

nocne onycKamfl cuapflAa Ha 3 a6oft 
HawnaeTCH yrnySica ckb^hn a pbocnon 
Tonme. P^kthbhwh mombht ot rHAPo- 
APwraTenJi BocnpMKiwaefCfl wa^Toft 
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ctshka nepea nepxmwo <JacTb kojiohhm 
bypHJTbHWX TpyO. B Kasa/ibHurt momcmt 
yrjiyfiKH cHap«Aa oTpa6oTanH3H »m- 
KocTb co mnanoM H3rmBaeTCH KS-non 
5 oOcaAHOfl kojiohhli. fla/ibHefrince 3ar/iy6- 
neHMe cHapfma itpohcxoaht sa csct 
pasMbisa pwxjioft To/tmn h paspymeKHfl 
ee nopoAOpa3pyiDa»muM HHCTpyvte htom. 
npH 3tom ynop I h KapeTKH 'conpima- 

CB «c« C TOpUOBOiiinOBepXHOCTbW cTa- 

KHHa 22 (*Mr.3), KapeTKa 9 c aanuiT- 
HbiMK nnaHKaMU 15 H 16 yAep^HBaeTCH 
na ypOBBe ycrbfl CKBasoiHW. Pojthkk 
iO KapeTKH HawHHawT KaTMTbCfl no 
nnocKOCTHM npope3H 7 o6caAHovi ko- 
AOKau, oSpaayn b Heft eerymyw mejib, 
KoTopaw nepeMemaeTCH no o6caAHofl 
KOAOHHe CHH3Y BDepX, OCTaBaHCb npH 
3TOM Ha ypOBHC yCTbH CKBaJKMHbl. 

npoKUB oh Haa acKAKOCTb co mnaMOM 
nocrynaer b Kora-ueBoe npocTpaHCTBo 
wesgay oOcaAHoft h OypHJibHoft kojiohH3- 

MH, BOAHHMaeTCH AO ypOBHH XOpeTKM 

9 h KsnHBaeTCH Hapyxy sepes otkpw- 
Tyw qaCTb n?ejin 11 no noTKy 21. 3a- 
nmTHwe anaHKrt 15 H 16 npenoTBparaawT 
nonaAarine m aamiKHMBaHHe hsctha 
nuiaMa B HacTb m,esru 1 1 , pacnortcwfceH- 
Hyw mace KapeTKH 9, mo oOecneHHBa- 
eT cMbixaKHe raenn non AeftcTBHeM chji 
ynpyrocTH o6caAHoft kojiohhw. 

B ceow oiepeAb canbHviKOBoe ynxioT- 
HeHHe 19 b aepxHefl sacm KapeTKH 9 
npeAQTBpamaeT nona«aHHe » saKAH«n- 
Ba«vie ■"jacTMU wjisna »exffy pomtKaMK 
10 h nnocKOCTHMH pa3peaa 7 o6caA- 

HOH KOnOIIHbl. 



K MOMeHTy 98Depneimfl nepeKpwTus 
Bceft TonmH pbtxnbTK oT/iO/Ke hhh KapeT- 
Ka 9 BUXOAUT uepea sepxHuft ckoc 8 
o6caAHofl rpyObi. Ha 3 tom 6ypen«e b P €- 
MeHHO npeKpamaior. KapeTKy 9 c nor- 
kom 21, samHTHbiMH nnanKann 15 h 16, 
a TaKxe xomyv 5 CHHMawT. Uanu»eH- 
mee 0ypenne BCAyT b ycToftMKOMX no- 
ponax Bes noAteMa OypouoH kojiohhm, 
H apanp<Ba» ee no Mepe HeofSxoflKMOcTH. 
B sTOM cnyvae npoNQ»iBO<4Ha« xhukocti> 
co mnaMOM nonnHMaeTCH c 3a6oR BBepx 
no o6caAHOft kojiohhc h H3nHDaeTcn, 
Kaic o6biHrio, Mepea nepxMee ee ce^-K.-.e 
pacnoJioaceHHOG hgckojil-ko Bb^iie VPo DHH 
nosepxHoCTH rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 

[vertically along right margin] 
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the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposit s 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4, Fig 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: d\ < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 1 5 and 1 6 is selected to be equal to half the length of the 
slit, i.e., 111. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 1 8, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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Fig. 1 Fig. 2 
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Fig. 3 
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Fig. 4 
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Fig. 6 
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